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n1 REWORD

Atli' F the mitre diffkuit jobs of the educntinial systems administrator is to
keep abreast oT what is going on in other school districts. As systems planners are
making decisions concerning future computer applications, they need to have available to
them information about What applications and methods of development have been successful
in other school districts, and the benefits esulted from these applications.

Recognizing this need, this AssociaLlcn for Educational Data Systems sponsored
a nation-wide survey of large pub icabeel_dittriets in the spring of 1972. The
purposes of the AIMS La -e School System !,urvey were

1, To determine the state-of-the-art in the devolopment of adminisir tive
computer applcations in large public school districts;

2. To identify what method, of development have been most successful
developing certain administrative applications;

3. To identify the major benefits resulting. from selected administrative
applications in large school districts;

4. To compile data about large school district computer centers and opera-
tional administrative applications which may be disseminated as reference
data to school districts, and others in need of such data.

This report presents the results and findings of the AEDS Large School System
Survey. It has been prepared in the interest of disseminating important information
which should prove useful to the educational systems community. We believe that the
survey and this report are the first of their kind to examine the relative success of
administrative computer applications in public school districts.

AEDS is indebted to Dr. Robin C. Smith who designed the survey instrument,
conducted the survey, tabulated and analyzed the data, and prepared this survey
report. The Montgomery County Public Schools provided keypunch and computer processing
services. The George Washington University also provided computer processing services
as well as procedural consultation. McDonnell. Douglas Automation Company provided
duplicating services. Many thanks are due to these organizations and also to the Chief
Computer Systems Executives who gave of their time to complete the survey.

Russell Weitz
President, AEDS
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SECTION 1

OVERVIEW AND CONCLUSIONS

umma r

This study examined selected administrative computer applications in large public
school districts, and certain factors which affect success of such applications. Success
was defined in terms of the frequency with which benefits were reported to result from
applications. The benefits included improved information, improved efficiency, extended
servic:!, and reduced costs.

Two major factors affecting success were studied; (1) type of application and
(2) method of development. The applications selected for analysis were representative
of the five functional areas of administrative activity in public school districts:
personnel, pupil, financial, facilities and equipment,'and instructional/non-instruc-
tional material. Methods of development included source of staffing, source of software,
and generation of computer.

A written questionnaire was administered in March/April, 1972, by mail, to the
Chief Computer Systems Executive of large public school districts. The population under
study consisted of 99 school districts in the U.S.A. with pupil populations of 40,000
pupils or more. Sixty-one responses were received of which 55 were usable.

Respondents were asked to check a list of applications to indicate which were
operational. For representative applications, they were asked to indicate whether
benefits resulted to a significant or moderate degree, or whether detrimental effects
resulted. For these same applications, they were asked to indicate which methods of
development were used. Certain demographic data were gathered about the information
systems function and the school district.

The first major hypothesis examined the differences in the frequency with which
the benefits were reported to result among the various applications. The differences
were tested for the five application areas and for each of the four benefit categories.
Of 26 contingency tables examined, 13 were statistically significant at the .05 level
or less. For selected applications, and certain benefit categories, it was concluded
that application type is a factor affecting success of the Administrative computer
applications under study.

The second major hypothesis analyzed the various benefits which resulted using
different methods of development. The differences in the frequency of benefits were
tested for each of the 20 application types considering the various benefit categories.
Forty-five or 25 percent of the 160 subhypotheses tested proved statistically signifi-
cant at the .05 level or less. It was concluded that for selected methods of develop-
ment and certain benefit categories, method of development is also a factor affecting
success.

Another related conslusion of importance was that generally, regardless of
application, source of software and generation of computer are factors affecting success
of theSe selected administrative computer applications.
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The survey instrument consisted of three parts. Part I dealt with questions

ibinv, the school district's environmental characteristics. These questions per-

tained to the information systems staffing and budget, computer configuration, and
information on how to contact the Chief Computer Systems Executive of the school dish'

Part II dealt with identifying operational applications in each school district.

Fart III was directed toward identifying benefits resulting and methods of development

for selected operational applications. The survey instrument is included as Appendix A

to this report (page 43),

perational Definitions

Certain terms require definition to clarify the scope of this study. The

following paragraphs discuss these definitions.

Administrative application. -- those computer applications of a business nature

which address the problems of administering the public school system. Administrative

applications include such applications as financial accounting, employee data base,
instructional materials inventory, pupil attendance, etc. They exclude instructional

applications such as computer problem solving in mathematics, computer assisted instruc-

tion, vocational EDP courses, etc. Part II of the survey instrument (page 44) identi-

fies the applications under study. Appendix B describes each application (page 47) .

Application benefits. the positive results or gains that accrue to a school

system as a consequence of successfully implementing an administrative computer applica-

tion. These include such factors as improved information, improved efficiency, ex-

tended service and reduced costs.1 Each of these broad benefits may be subdivided into

more specific benefits. For example, improved efficiency may be subdivided into:

improved staff performance
Improved staff utilization
Improved procedures for collecting, maintaining, or reporting

_formation; and,
Greater flexibility to expand and modify procedures

Pact ITT of the survey instrument (page 45) identifies the benefits c -idered.

Appendix C (page 50) gives additional descriptions of the benefits

Application develo rent (systems development). -- the design and implementation

of computer and manual procedures for a functional area of school system activity in

order to achieve specific operational improvements (benefits).

Factors affecting success. those factors which influence the achievement of

application bencfits which are subject to administrative decision on the part of school

district adminitrators and which may normally be varied in the short run. For this

research, factors affecting success are confined to methods of development, and appli-

cation type.

1 Adapted from Theodore Leroy Ploughman, "The Implementation, Operation, and
Evaluation of Regional Data Processing Services Provided or Anticipated by Michigan's
Intermediate School Districts" (unpublished Ph.D. dissertation, University of

Michigan, 1968).
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_Large ILLhilc school district. rt pi._ ,000 M ils ormore, of September, 1970.
lic s-

_thods of development. -- alternative mixes of staff, so
__ mpoter

hardware usage which may be considered for any given application. For example, staff
may be obtained via external contractors, or technical expertise may he established
within the school district. Software may he developed inhouse or obtained from another
organization. An application design May he implemented originally on third generation
hardware, conversion from an existing first or second generation system, or run under
emulation. Part fir of the survey instrument (page 46) identifies the specific methods
of development considered in chin research.

Success. -- the achievement of intended benefits for a given adm. nistracive
computer application to a significant or moderate degree as perceived by the Chief
Computer Systems Executive for a school system.

General Findin-s

nvironnienta1 character les. -- Table 1, page 13, summarizes the environmental
characteristics for responding information systems centers. Almost half the respondents
have less than 20 staff in their information systems function, while slightly more than
half have a budget of under $400 thousand. Closely paralleling figures for private
industry, IBM main-frames constitute 70% of the configurations. A surprising number of
the configurations, 52%, are what might be called small core users. Almost half the
primary configurations are three or more years old.

aerationalAIIILLae. -- Table 3, page 19 reflects the numbers and percent
of respondents in rank-order which reported each administrative computer application as
partially, or completely operational. Large school districts are evidently following
the traditional pattern of computer systems usage paralleling private industry.
Emphasis is placed primarily on the "bread and butter" applications in the financial
and personnel areas. Pupil applications receive some emphasis perhaps because of the
availability of generalized software in the pupil scheduling area, and because of the
salability of computer applications when applied to popular school-based problems. The
less frequently implemented applications are in the instructional/non-instructional
material area, and the facilities and equipment area.

hods of development. -- The survey asked participants to identify which of
certain methods of development were associated with selected operational applications.
The data (Table 5, p. 32) indicate that large school districts have a decided propensity
toward the use of inhouse staff for development of administrative computer applications.
Contractor staff are rarely used. Combined inhouse and contractor staff are used to a
limited extent.

Public school systems appear to be characterized by a "do-it-yoursel " syndrome.
Perhaps the "inhouse only" tendency is a.contributing factor to the apparent slow
advancement of the educational information systems community when compared to private
industry. Contractor resources provide a valuable source of technical and business
skills which can complement and strengthen the capabilities of inhouse staff.

The data indicate further that large school districts generally implement
administrative applications as original development. An existing application softwarepackage from another organization is used only in isolatad instances. The tendency tonot use software packages stems from a number of faciors. There are apparently few



-)ft 'ire packages available cn the commercial market which ar
school district. The traditional shortage of funds in public
disc our r ze_s- private industry Crom developing such software.

orkable in a public
hool districts likely

The survey data indicate that school districts have implemented many of the
are applications covering a wide number of application areas. it is reasonable to

believe that in some application areas, there Is sufficient common-ground among sch

districts to all the transfer and enhancement of application software, more than it

fs done today. A likely result would be lower implementation costs and time, at no
real reduction in benefits.

A series of questions were asked which dealt with the generation of computer

hardware used, and the nature of that use for selected applications. The data indica

that for some applications, as much 25 percent of the school districts using third
generation equipment are operating the application in first or second generation mode
on that equipment. Said differently, in these instances, the advantages of third
generation equipment for supporting advanced application design techniques are not
being cflu -iveiv used.

Roughly 25 percent of the applications are currently operating on first or
second generation equipment. This and the previous finding lend support to conclusions
indicated by others that public school districts are as much as half a decade behind

the times in the use of the systems. technology. One could attribute this to reluctance
en the part of educators to commit limited funds to non-instructional areas.

It is encouraging to note that well over half of all applications are r 3era ing

on third generation hardware, and as such, are hopefully using the hardware to full

+dvantage.

Successful_applications. Success may be defined as the achievement of pre-

stated objectives. Objectives may be expressed as the benefits to result from an

application. Since objectives will vary from school system to school system, the
criteria for evaluating success may also vary.

The analysis of successful applications to follow assumes that all benefits
considered contribute with equal weight to success. Four categories of benefits were

evaluated: improved information, improved efficiency, extended service, and reduced

costs. For each benefit area, applications were identified which resulted in the given

benefit most frequently.

Refer to Table 7, p. 36. The financial applications were the most frequently

reported as successful. Following in order were the instructional/non-instructional
material applications, the facilities and equipment applications, the personnel appli-
cations, and the pupil applications.

The implications of the ranking are important. Those applications most often

implemented are not ranked as the most beneficial. The personnel and pupil applica-

tions are second and third most frequently implemented, respectively. However, they

are the last two application areas in the success ranking.

The instructional/non-instructional applications are the last two application
areas in teams of frequency implemented. In the success ranking, they are second and
third. This suggests that generally, school districts are not implementing those appli-
cations which tend to most often produce benefits. The financial applications are
excepted, since they are first in,both the suce ss ranking and in frequency implemented.

4



Benefits Achieved. -- An anal% of those application;; consider more
successful provides a basis for deter mining -hi ch b4 nef it categories appear result
most frequently.

Refer to Table 8, page 36. Considering all ''its equally weighted, improved
information results most frequently. Following in order are improved --!fficiencv,
extended service, and reduced costs.

The findings onfirm the experience of this --that the benefit: of
computer applications are not necessarily cost savings, but rather are more frequently
in the area of improved information. The lower ranking of the extended' service benefit
also suggests that public school districts have vet to fully tap the capabilities of
the computer to address problems in the management docision-making area.

Factors Affecting Success. Twenty -six statistical tests were performer to
determine if benefits were dependent upon the type of ;application. The tests showed
statistically significant findings in half the instances,identit-ving which applications

-..
showed an unusual tendency to produce positive or negative benefits. Refer to Tables 9
and 10, pages 37 and 38.

One hundred and eighty statistical tests were performed to determine if benefits
were dependent` upon the method of development used fora given application. This
analysis was carried out for each of 20 applications. Twenty-five percent of the tests
proved statistically significant. The analysis generally identified those applications
for which certain methods of development show a tendency to produce positive or negative
benefits for each application. Refer to Table il, page 39.

nclusions

Analysis of the data presented in the remaining sections of this report leads to
the following general conclusions. The statistical procedures upon which these conclu-
sions are based may be obtained from the author through AIDS.

Conclusion 1. -- Of those applications selected for study, financial applications
the most frequently implemented administrative computer applications in large public

school diStricts. Pupil applications end personnel applications are the next most
frequentlx implemented. The instructional/non-instructional material applications are
the next e least frequent, and the facilities and equipment applications are the least
frequently implemented. See Table 3, page 19.

Conclusion 2. -- Large school districts generally use inhouse staff for the
development of the administrative computer applications under study. Contractor staff
are rarely used. Combined inhouse and contractor staff are used to a limited extent.
See Table 5, page 32.

Conclusion 3. -- Large school districts generally implement those administrative
computer applications under study as original development. An existing application
software package from another organization is used only in isolated instances. See
Table 5, page 32.

Conclusion 4. -- A majority of administrative computer applications studied in

large public school districts are operating either as converted and enhanced applica-
tions or as applications originally designed and developed for operation on a third

5



generation computer. However, a major proportion of the applications were designed for
first or second generation equipment and are still operating in that mode either on
first or second generation hardware or under emulation. See Table 5, -page 32.

Conclusion 5. -- Considering all benefits equally weighted, the financial
applications, of those studied, are the most frequently reported as successful. The

second most frequently reported as successful are the instructional/non-instructional
material applications. Next, are the facilities and equipment applications. Next tc

least frequently reported as successful are the personnel applications and the least
frequently reported as successful are the pupil applications. See Table 6, page 35,

and Table 7, page 36.

Conclusion 6. -- Considering all benefits equally weighted, improved information
results most frequently from the successful applications under study. Improved efficiency

.results second most frequently. Extended service results next to least frequently, and

reduced costs result least ofcen. See Table 6, page 35, and Table 8, page 36.

Conclusion 7. -- For selected applications and certain benefit categories,
application type is a factor affecting success of the administrative computer applica-.
tiors under study in large public school districts. See Table 9, page 37, and Table 10,

page 38.

Conclusion 8. -- For selected m-thods of development and certain benefit cate-
go ies, method of development is a factor affecting success of the administrative
computer applications under study in large public school districts. See Table 11,

page 39.

Suggested Areas for Further Research

The survey analysis points to a number of needs which exist in the educational

information systems community. A need exists to provide a greater level of precision
in the identification and measurement of benefits resulting from applications. Further

research should examine workable means of affecting software exchange among public

school districts. Coupled with that area of research is the need to examine ways for
standardizing terminology. and documentation, and for disseminating information about

the developmental activities of public school districts.

It is-apparent from this study that a number of school districts are not
reaping the rewards of the advanced third generation technology. It is important to

examine ways in which the computer installation of school districts can be upgraded.

Such research woul contribute substantially to the advancement of the educational

systems community.

Robin C. Smith

1AEDS wishes to acknowledge the use and adaptation of material from Robin C.
Smith, "An Examination of njor Factors Affecting Success in the Development of
Administrative Computer Applications in Large Public School Districts" (unpublished
D.B.A. dissertation, George Washington University, 1972).



SECTION 2

SCHOOL SYSTEM DIRECTORY

Birmingham City Schools
Birmingham, ALABAMA

Mobile Public Schools

504 Government Street
Mobile, ALABAMA 36602

Fresno Unified School District
2348 Mariposa
Fresno, CALIFORNIA 93721

Garden Grove Unified School District
10331 Stanford Avenue
Garden Grove, CALIFORNIA

Los Angeles Unified School Distri
1425 South San Pedro Street
Los Angeles, CALIFORNIA 90051

Mt. Diablo Unified School District
1936 Carlotta
Concord, CALIFORNIA 94521

Oakland Unified School District
1025 Second Avenue
Oakland, CALIFORNIA 94556

Sacramento City Unified School District
1619 N Street
Sacramento, CALIFORNIA 95814

San Diego Unified Schools
4100 Normal Street
San Diego, CALIFORNIA 92103

San Juan Unified Schools
3738 Walnut Avenue
Carmichael, CALIFORNIA` 95608

Denver Public Schools
414 14th Street
Denver, COLORADO 80202

7

William R. Barnes, Jr.
Director, Computer Services
205/328-7803

Chester M. Morgan
Coordinator of Automation
205/438-6011, Ext. 393

Roger A. Youngman

Data Processing Manager
209/224-7363

Frederick J. Burns
Director of Educational Data
Processing
714/638-6591

C. Douglas Brown
Director of Data Processing
213/687-3751

C. Carlson

Administrative Assistant
415/682-8000, Ext. 2/3

Del. K. Williams
Director of Data Processing
415/836-2622, Ext. 535

Tom U. Sumida

Director, Data Processing
916/444-6060, Ext. 210

John P. Crane

Director of Data Systems
714/298-4681, Ext. 288

Robert B. Whitaker
Director of Data Processing

916/484-2374

Thomas J. Hanson
Executive Director - Education
and Management Information Systems
303/266-2255, Ext. 393



Jefferson rCoontv Public Schools R-1
809 Quail Street

Lakewood, COLOPADO 80215

P,revard County School Board
3205 South Washington Avenue
Titusville, FLORIDA 32922

School Board of Broward County
1320 Southwest Fourth Street
Fort Lauderdale, FLORIDA 33310

Dade County Public Schools
1410 N. E. Second Avenue
Miami, FLORIDA 33132

School Board of Hillsborough Co
1407 East Columbus Drive
Tampa, FLORIDA 33605

Palm Beach County School District
3323 Belvedere Road
West Palm Beach, FLORIDA 33401

School Board of Pinellas County
1960 East Druid Road
Clearwater, FLORIDA 33518

Chicago Board of Education
228 North Lasalle
Chicago, ILLINOIS 60601

Fort Wayne Community Schools
1230 South Clinton Street
Fort Wayne, INDIANA 46802

School City of Gary
620 East Tenth Place
Gary, INDIANA 46402

Shawnee Mission Public Schools
7235 Antioch
Shawnee Mission, KANSAS 66204

Jefferson County Board of Education
3334 Newburg Road
Louisville, KENTUCKY 40218

Nick Gangwish
Director of Data Processing
303/237-6971, : t. 317, 318

David L. Griffith

Data Processing Administrator
305/267-3311, Ext. 256

William J. English
Director of Data Processing
305/525-3311, Ext. 371

Daniel Yuhr
Director of Data Processing
305/261-2351

Mary Esther Raker (Mrs.)
Director, Data Processing
813/247-2191

John W. Kelly

Director of Data Processing
305/683-0050, Ext. 230

Walter J. Croke
Director

813/442-1171, Ext. 277

Harry Strasburg
Assistant Superintendent
312/64160

Lee Hoffman

Systems Analyst

219/422-3575, Ext. 203

Charles E. Martin

Director of Data Processing
219/886-3111, Ext. 350

R. C. Nicoll

Director -- Computer Cen

913/831-1900, Ext. 260

Vito M. Brucchieri

Assistant Superintendent
502/456-3131



Caddo Parish School Board
Midway Street
Shreveport, LOUISIANA 70821

East Baton Rouge Parish School Board
1050 South Foster Drive
Baton Rouge, LOUISIANA 70821

New Orleans Public Schools
4300 Hiawatha Street
New Orleans, LOUISIANA 70118

Anne Arundel County Public Schools
188 Green Street

Annapolis, MARYLAND 21401

Baltimore City Public Schools
3 East Twenty-Fifth Street
Baltimore, MARYLAND 21218

Baltimore County
6901 North Charles Street
Baltimore, MARYLAND 21204

Montgomery County Public Schools
850 North Washington Street
Rackville, MARYLAND 20850

Prince George's County Public Schools
Upper Marlboro, MARYLAND 20870

Boston Schools

15 Beacon Street
Boston, MASSACHUSETTS 02178

Detroit Board of Education
5057 Woodward
Detroit, MICHIGAN 48202

Flint Community Schools
923 East Kearsley Street
Flint, MICHIGAN 48502

St. Louis Public Schools
911 Locust Street
St. Louis, MISSOURI 63101

9

Paul H. Dupont

Supervisor of Data Processing
318/423-5121, Ext. 62

Albert L. Brown
Data Processing Manager
504/926-2700, Ext. 371

Gary Kueber

Director of Computer Services
504/947-992, Ext. 244

Matt R. Peterson

Data Processing Management Officer
301/268-3345, Ext. 71

Carroll Lloyd
Supervisor -- Systems
301/467-3704

and Procedures

R. F. Nayden

Director of Data Processing
301/494-4266

James W. Jacobs

Associate Superintendent
301/279-3581

Roy M. Ducharm

Supervisor, Management Systems
Information Services
301/627-3378

James W. Daily

Director of Data Processing
617/445-4155

Joseph E. Sucher

Department Head, Data Processing
313/833-7900, Ext. 2337

Muriel Allen
Director

313/238-1631, Ext. 476

Douglas F. Benn

Director, Data Processing Division
314/231-3720, Ext. 280



Clark County School District
2832 East Flamingo Road
Las Vegas, NEVADA 89109

Albuquerque Public Schools
P. O. Box 1927
Albuquerque, NEW MEXICO 87103

Winston-Salem/Forsyth County
Granville Drive
Winston-Salem, NORTH CAROLINA 27102

Newark Board of Education
31 Green Street
Newark, NEW JERSEY

Cincinnati Public Schools
230 East Ninth Street
Cincinnati, OHIO 45202'

Toledo Public Schools
Manhattan and Elm Streets
Toledo, OHIO 43608

Tulsa Public School System
Thirty-first: New Haven
Tulsa, OKLAHOMA 74101

Portland Public Schools
631 N. E. Clackamas
Portland, OREGON

Philadelphia Public Schools

Twenty-first and Parkway
Philadelphia, PENNSYLVANIA 19103

Pittsburgh Public Schools
341 South Bellefield Aveaue
Pittsburgh, PENNSYLVANIA 15213

School District of Greenville County
Station B., Box 5575
Greenville, SOUTH CAROLINA 29606

10

Ronald L. Jones
Director of Data Processing
702/736-5405

Thomas C. Loveland
Director of Data Processing
505/842-3639

James Sifford
Director of Research
919/727-2586

James F. Delaney
Director of Data Processing
201/622-1472

J. D. Hartley
Director of Data Processing
513/621-7010, Ext. 222

Donald Spomler
Director Computer Operations
419/729-5111

W. T.Workman
Director Budget and Finance
918/743-3381, Ext. 231

R. W. Hermanson
Administrator
503/285-3623

Anthony J. D'Alonzo
Executive Director of Data Processing
215/448-3269

Seon H. Cho
Director of Computer Services
412/682-1700

Joe M. Forrester
Director of Data Processing
802/242-6450, Ext. 203, 293, 291



Memphis City Schools
2597 Avery
Memphis, TENNESSEE 38112

Nashville Davidson County
2601 Brans ford Avenue
Nashville, TENNESSEE 37204

Austin Ind. School District
Guadalupe Street
Austin, TEXAS 78752

Ft. Worth Public Schools

3210 West Lancaster
Fort Worth, TEXAS 76107

Houston Ind. School District
3830 Richmond Avenue
Houston, TEXAS 77027

Fairfax County Public School'Sys em
10700 Page Avenue
Fairfax, VIRGINIA 22030

Norfolk City Schools
800 East-City Hall Avenue
Norfolk, VIRGINIA 23510

Richmond Public Schools
312 North Ninth Street
Richmond, VIRGINIA 23219

Seattle Public Schools
816 Fourth Avenue, North
Seattle, WASHINGTON 98109

Kanawha County Schools
200 Elizabeth Street

Charleston, WEST VIRGINIA 25311

Milwaukee Public Schools
P. O. Box Drawer 10K
Milwaukee, WISCONSIN 53201

11

John F. Merrill
Director, Computer Division
901/323-8311, Ext. 291

Tom Shacklett
Data Processing Manager
615/747-5246

Carlos Rodriguez
Data Processing Supervisor
512/452-9331, Ext. 56

A. V. Majors
Director of Data Processing
817/336-8691

Gene Ellisor
Director and Manager, Data Processing
713/623-5266

V. Robert Hurley
Data Processing Coordinator
703/691-2588

William Howlett, Jr.
Supervisor of Data Processing
703/441-2458

John G. Schnieder
Director of Data Processing
703/649-5113

Charles Hammond
Manager -- Educational Data Systems
206/587-3450

N. Michael Slater
Director
304/348-7760

Vacant

Director of Data Processing
414/475-8315



SECTION 3

ORGANIZATIONAL CHARACTERISTICS

lea 13-14: Table 1. -- Organizational characteristics, summary, March/April, 1972,

f in summary, shows the number of school districts at various levels of staffing
for different types of positions in the information systems function

in summary, shows the number of school districts at various levels of school

system staffing, pupil population, school system budget, and information systems
budget

in summary, shows the number of school districts possessing computer hardware
for each manufacturer and model; core size; own, lease, rent information; and
the number of years the CPU has been installed

NOTE TO TABLE 1: Responses for interval "0" indicate that the category was
left blank on the school district response.

Pages 15-17: Table .--Organizational characteristics by school district, March/
April, 1972

provides the detail organizational characteristics of each school district
including:

Information Systems Staffing
District Staffing
FY72 Budget
Pupil Population
Computer Configuration

12



TABLE I.- rganicational

Management/
Supervision

characteristics, s rchiAp_ _ 1072

cry- 172 3-4 5 -6

Information Svsten1

Frequency 21 23 7

Clerical Support

Information Systems Interval

Frequency 31 11 5

56 20

Systems

Information Sys m_ Interval 0 1 2 5-6

Frequency 14 23 7 3 6
7 2 13 5 10

Analyst-
programmers Interv- 1- 3-4 5-6 7+

Information Systems

Frequency 12 21 9 6 7

1 22 16 11 13

Programmers

Information Systems serval 1-2 3-4 5-6 7-8

Frequency 11 11 15 9 6
20 20 27 16 5 11

Computer Operations
& Support Interval 2 -4 5-7 8-10 11-13 14716 7-1 20+

Information System
Frequency 1 7 13 11 5 13

13 24 20 9 2 9 24

Total OP Staff

Frequency 23 19 6

1 42 35 11

School System
Staff Interval 3 -5 11 12-14 15+

Frequency 22 14 2 6 7

1 7 40 25 11 13
*in thousands

FY 72 School 100- 130-
System Budget n a_ 20-39 40-6 70-99 12

FY 72 Information

Systems Budget nte 3-4 5-6 9 -10 11-12 13+

Frequency
2 29 27

*in 100 thousands

1 16 15 9

16

4 2 5

13



TABLE I.continued

Hardware

Manufacturer BM Honeywell
Model 1401 20 25 30 40 50 135 145 155 115 200 430 1250 12

Frequency 7 1 4 7 13 2 1 4 1 1 1 1 1

2 7 12 23 4 2 7 2 2 2 2

Manufacturer Burroughs NCR NIVAC RCA
Model 2500 3500 C200 315 1106 9400 2 70/45

Frequency 2 3 1

2

Core

120- 364-
Core (k) 8716 32 64-70 96 131 150 192 256 292 393 512 1024

Frequency 9 6 14 2 6 1 6 7 1 1

16 11 25 4 11 2 11_ 12

Own, Lease, Rent

0/L/R 0 1. R Comb.

Frequency 10 23 15 9

17 40 26 16

Number of Years Installed (As of 6/72)

Interval* < 1 _1-1.9 2 -2,9 3-3.9 4-4.9 5-5.9 6+

Frequency 12

22

12

22

7

13

5

9

9

16

3

5

7

13

*years

Pupil Population

-Interval* 40-50 60-70 80-90
100-
110

120-
130 140+

Frequency 13

24

15

27

9

16

2

4

6
11

10

*in thousands

14
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SECTION 4

OPERATIONAL APPLICATIONS

Page 19: Table 3.--Administrative Computer applications partially or completelyoperational, reported as of March/April, 1972

I reflects a summary of the number of school districts reporting the variousadministrative computer applications as partially or completely operational

Pages 20-31: Table 4.--Administrative computer applications partially or completelyoperational, reported as of March/April, 1972, by school district

provides the detail list of operational applications for each responding schooldistrict

NOTE TO TABLE 4: This table indicates for certain applications, the method ofdevelopment used to implement an application. Part III of the survey instrument(page 46) asked the school districts to identify which of certain methods of develop-ment were used to implement the application. The numbers indicated in the body ofthe table specify which methods were indicated for the application by the respondingschool district.

For example, the notation "314" indicates that the particular school districtchecked question 3 under source of staffing, question 1 under source of software, andquestion 4 under computer generation. 314 thus indicates that the school districtused combined inhouse and contractor staff (3), software development was original (1),and the design was originally developed for a third generation computer.

Page 32: Table 5.--Methods of development for selected administrative computerapplications reported as of March/April, 1972, summary

summarizes the responses concerning methods of development for pertainapplications under study
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TABLE 3.--Admin rative computer applications partial
reported as of March /April, 1972.

Application' Number

completely operational,

Percentageb

First warier
02 Pppil scheduling
11 General expenditure accounting
14 Payroll
05 Test scoring 6 analysts
20 Employee data base
15 Accounts payable
04 Report cards
13 Budget development
17 Salary cost projections
03 Pupil attendance
39 Warehouse inventory

SccurLIatjartqr
06 Pupil registration
16 School lunch inc. & exp. ac
25 Employee retirement
01 Pupil data hose
07 Pupil census
23 Certification
40 Purchasing
38 Library & textbook ordering
19 Job cost accounting
21 Position control
26 Substitute teachers

52

51

50

49

49

45

40

36

36

95

93

91

89

89

82

73

69

69

66

66

60
60

33 60
30 55
29 53
27 49
27

26 47
25 46
24 44
24 44

rairc...--JALi"rter
41 Instr. mat. catalogues 22 40
12 Accounts receivable 21 38
44 Sch. lunch plan., ord., & inv. 20 36
31 Equipment inventory 18 33
36 Instructional materials inv. 14 26
27 Facilities inventory 13 24
08 Enrollment forecasting 12 22
42 Library opS. support 11 20
10 Guidance & counseling 10 18
18 PPBS program cOSt analysis 9 16
24 lnservice training 9 . 16

Fourth Quarter
22 Recruitment & hiring 8 15
37 Inst. mat. booking E. scheduling 8 15
28 Fact), constr. prof. control 6 11
09 Health & immunization

5 9
30 Bus ached. 6 routing
43 Bibliographic data base
34 Equip. utilization & evaluation
32 Preventive maint. scheduling
29 Work order requests scheduling
35 Future facilities planning
33 Facilities util. & evaluation

5

5

4

2

2

0

9

9

7

6

4

4

0

a
-Grouped by quarter.

IINumber divided by fifty-five responding school systems, times 100.
This tabulation includes only the 55 out of 61 responses, which were
received prior to the cutoff date.
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TABLE 5.--Methods of developmenta for selected administrative computer applications,
reported as of March/April, 1972. (Percentb)

Group I
Source of
Staffing

Group II
Source of
Software

Group III
Generation of

Computer

Applications Nd

$4

o a g -0

H u u Pl. 0 W U 0

Puri
29 83 0 17 14 86 7 10 35 481. Pupil data base

2. Pupil scheduling 52 58 4 39 85 15 12 17 15 56

3. Pupil attendance 36 83 3 14 8 92 14 11 33 42
4. Report cards 39 92 0 8 5 95 15 15 23 46

Financial
11. General expenditure acct. 50 80 0 20 14 86 16 24 16 44
12. Accounts receivable 21 81 0 19 10 91 10 29 19 43

13. Budget development 38 84 0 16 5 95 16 16 18 50
14. Payroll 48 79 0 21 6 94 13 31 25 31

Personnel
20. Employee data base 49 94 0 6 6 94 16 22 27 35

21. Position control 23 87 4 9 0 100 9 17 17 57

23. Certification 24 92 0 8 8 92 21 21 29 29

Facilities & equipment
27. Facilities inventory 14 93 0 7 7 93 29 14 21 36

Instr./non-instr. material
36. Instr. material inventory 14 86 7 7 0 100 7 14 14 64

38. Library & textbook ord. 26 85 8 8 0 100 23 23 15 39

39. Warehouse inv. & requis. 35 89 0 11 6 94 20 23 17 40

aColumn headings refer to methods of development. See Part III of the survey
instrument, page

bPercent of N indicating that the method of development was used for that
application. One method was indicated by the respondent within each of the three
groups.

cApplications with N 14 are omitted.

dN=Number of school districts providing usable answers to the questions about
methods of development.
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SECTION 5

BENEFIT SUMMARY

Pigs 33: Table 6.--Benefits reported to have resulted to a significant or moderatedegree as of Match/April, 1972, summary

j summarizes the per cent of responding school districts reporting significant
or moderate results for selected applications, and the benefits

P 36: Table 7 - Rank- rder of applications according to frequency of success

X ranks certain applications according to the frequency with which benefits
were indicated to result

8.--Rank-order of benefits for successful applications, according tofrequency reported

I ranks the benefits according to the frequency with which they were reported forthose applications in the upper half of the success ranking

P&p .37: Table 9.--Applications
reported as showing positive or negative benefitsmore frequently than might be expected when compared to the general responsesfor the application area

I indicates which applications showed positive or negative benefits consideringthe application area only

1'ts1,1!: Table 1O.--Applications reported as showing positive or negative benefits
more frequently than might be expected when compared to the general responsesfor all application areas

I indicates which applications showed positive or negative benefits consideringall application areas

NOTE TO TABLES 9 & 10: A contingency table analysis was used to determine
the applications for which the number of school districts reporting significant ormoderate results exceeded the expected frequency at a statistically significant
level (.05).

For Table 9, a "+" for an application indicates that the benefit resulted
more frequently than would be expected considering all responses for that applica-tion area only. A "-" for an application indicates that the benefit resulted lessfrequently than would be expected considering the responses for all applicationsin that application area only.

For Table 10, a "+" or "-" considers the responses for all applications in
all application areas.
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11-41: Table 11.--Applications reported as showing positive or negative
benefits more frequently than might be expected when compared to the general
responses, for certain methods of development

indicates which methods of development showed positive or negative results
for certain benefit categories for each application

NOTE TO TABLE 11: A contingency table analysis was used to determine the
methods of development for each application for which the number of school districts
reporting significant or moderate results exceeded the expected frequency at a
statistically significant level (.05).

A "+" for a method of development, for a given application, indicates that the
benefit resulted more frequently than would be expected considering all responses
for that method of development category and application. A "" has the opposite
meaning.

For example, the responses indicate that, for the Pupil Scheduling application,
use of a software package yields improved information and extended service, and all
benefits, more frequently than would be expected, considering the responses far source
of software.
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Table 7. -- Rank-order of applications according to frequency L' success.

Application Rank
No. of bene-

fits in upper
50 percent

11.

12.

14.

36.

General expenditure accounting
Accounts receivable
Payroll

Instructional material- inv.

1

1

1

1

12

12

12

12
13. Budget development

2 11
20. Employee data base 3 10
38. Library & textbook ordering 4 9
39. Warehouse inventory 4 9
02. Pupil scheduling 5 7
01. Pupil data base 6 6
04. Report cards 6 6
21. Position control 7 5
03. Pupil attendance 8 4
23. Certification 9 1
27. Facilities inventory 9 1

Table 8. -- Rank -order of benefits for successful applications, according
frequency reported.

Benefit Rank
No. of applica-

tions in upper
50 percent

03. Current, timely 1 8
04. Accurate, reliable 1 8
01. Accessible 2 7
02. Widely disseminated 2 7
07. Improved procedures 2 7
05. More comprehensive 3 6
09. New information 4
10. Extended capabilities 4 5
14. Better utilization 4 5
06. Staff performance 5 2
08, Flexibility 5 2
11. Better information 5 2
12. Reduced duplication 6 0
13. Staff reduced 6 0
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TABLE 9.--Applications reported as showing positive or negative benefits more
frequently than might be expected when compared tc the general responses for
the application area

Application 4- or - Benefit Category

Pupil
1. Pupil data base

2. Pupil scheduling

3. Pupil attendance

Improved information
Reduced costs
All benefits

Improved information

Improved information

Personnel
2t data base

21. Position control

23. Certification

Improved information
All benefits

All benefits

Improved information
Improved efficiency
All benefits

Facilities &_equipment
27. Facilities inventory

29. Work order requests

30. Bus scheduling

Improved efficiency & reduced costs

improved efficiency & reduced costs

Improved efficiency & reduced costs

Instr. non7instr. material
36. Instru. mat. inventory

37. Instru. mat. bking. & sch.

Improved information & extended service

'Improved information & extended service
All benefits
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TABLE 1Q. -- Applications reported as showing positive or negative benefits more
frequently than might be expected when compared to the general responses for all
application areas

Application 4- or Benefit Category

1. Pupil data base Reduced costs

13. Budget development Reduced costs

23. Certification Improved information
Improved efficiency
All benefits

27. Facilities inventory Improved information
Improved efficiency
Reduced costs
All benefits

Library & textbook ord. Reduced costs
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APPENDIX B

DESCRIPTIONS OF INDIVIDUAL APPLICATIONS

Pupils lications

Pupil census deals with the maintenance of resident data used to estimate future direct
enrollment.

Enrollment forecasting deals with the projection of pupil enrollment based upon his-
toric trends and pupil census data.

Pupil registration involves the collection and maintenance of basic pupil enrollment
data, course requests, and personal identification data.

pupil soheduAitA deals with the use of the computer to schedule classes considering
such restraints as maximum class size, facility limitations, and elimination of conflicts.

Pupil attendance involves the collection of student attendance records and reasons for
absence.

Test scoring and analysis includes the scoring and analysis of standardized tests and/
or teacher made tests usually using a mark-sense device.

Report_carda involves the collection of student grade information and the printing
report cards often including attendance and test information.

Health and immunization includes the collection of pupil health inventories and main-
tenance of immunization records on the computer.

Guidance and counsel in= involves the use of the pupil data base to analyze pupil per-
formance and relate capabilities to interests.

Th!_pupil data base involves the maintenance and printing of complete pupil profiles,
transcripts, etc., using data provided from many other applications.

Financial_applicationa

S4ary deal with a projection of salary expenditures for future years
based upon projected teacher requirements (derived from pupil enrollments).

Budget development use the computer to analyze previous years' financial activity
and to maintain planning data about future receipts and expenditures during the budget
development process.

Accounts receivable deals with the maintenance and reportin
financial accounts, and the generation, of invoices.

income or receivable

School lunch income and expenditure accounting involves the maintenance and reporting
of financial data reflecting the status of the school lunch activity. This is normally a
separate application since school lunch is a self-sustaining function in public schools.-



Appendi, l3 Descri -ions of Individual Applications, continued

Payroll involves the collection of employee attendance, and the generation of payroll
checks and related reports.

diture accounting involves the maintenance of expense accounts for salary

and non-salary expenditures.

p

Accounts payable involves the maintenance of payable accounts and the generation of
merit checks.

Job cost accounting includes the maintenance of cost data by lob in the maintenance

and building operations area.

PPB roram cost analysis involves the analysis of financial accounts by educational

lms }ihi.ch are defined in terms of instructional objectives.

Porsonnel implii

The recruitment and hiring application deals with the maintenance of an applicant data-
base used in support of the recruiting activities.

The position control application involves the maintenance and reporting of data about

the filled and vacancy status of position authorizations.

Thefmllyee data base maintains cumulative data on each employee from the tine they
re hired to retirement or termination.

The cftifIsation application deals with the maintenance and reporting of data about

the certification status of each teacher.

The i,nseyice training application involves a skills inventory used to determine and

keep track of the training needs for employees.

The employee retirement application deals with the maintenance of data on retired

employees pertaining to retirement benefits.

Substitute teachers includes the maintenance of data about teacher substitutes and

procedures for contacting these substitutes.

Facilities and equipment applications

Facilities inventory deals with the maintenance and reporting of data about the type,

characteristics and location of school system facilities.

Eauipment inventory deals with the maintenance and reporting of data about the type,

characteristics and location of school system equipment.

Facilities construction project control involves the use of the computer to monitor

new building construction projects. For the larger schobl systems, these may involve five

to ten new .buildings a year.



Appendix B Descriptiors of Individual Applications, cr.,ntinued

Work order requests scheduling involves the scheduling of recuests for repair of
facilities or equipment.

Preventive maintenan:c scheduling involves the use of the computer to schedule repair
of faci]itJ.es or equipment: based upon predefined deterioration factors.

Bus sci-,algLandroutiu deals with the scheduling of buses to deliver students
to schools on time and the routing of these buses to optimize their use.

Equipment utilization and evaluation involves the use of the computer to analyze the
utilization and adequacy of existing equipment.

Facilities utilization and evaluation involves the use of the computer to analyze the

utilization and adequacy of existing facilities.

Futrtiesl_anniag involves the use of the computer t© prolect facilities re-.
quirements based upon projected facilities deterioration and pupil enrollment.

Instructional /non instructional material lications

Instructional materials inventory deals with the maintenance of inventory statue

instructionally oriented material items.

Instructional materials bookin- and schedulin involves the use of the computer to
reserve a central inventory item and schedule centrally located instructional materials
for use in the schools.

LibrarL and textbook ordering involves the ordering of library books and textbooks to

maintain an inventory level necessary for the instructional program.

Instructional materials catalogues include the computer generation of catalogues iden-
tifying the instructional materials available to teachers.

Bibliographic data base involves the maintenance of descriptive information about in-

structional materials, particularly books, and the generation of selective bibliographic
summaries based upon a file search using predefined selection criteria.

Libraryoperations support involves the use of the computer in support of school based

libraries by generation of card catalogues, book labels, etc. and the maintenance of school
based library inventories.

Warehouse inventory and requisitioning includes the maintenance on the computer of an

inventory of expendable and non-expendable supplies and the filling of inventory requisi-

tions from the schools.

Purchasing includes the preparation of purchase orders to satisfy inventory defi-

ciencies and the maintenance of purchase order and vendor status.

School lunch planning, ordering, and inventory involves what the name implies. This

is usually developed as a separate application because the school lunch operation is main-

tained on a self-sufficient basis.



APPENDIX C

DEFINITION OF BENEFITS

Improved informall=.--These benefits describe the characteristics
of the information resulting from the implementation of an
administrative computer application:

1. More accessible information: information more readily
available to those who require access.

2. Morewideli_digfeminated information: more people have access
to the information.

3. More current timel in ormation: recent information is
available at the time it is needed.

4. More ccurate reliable information: the information has
consistently less error.

5. More comprehensive meaningfmb relevant information: the
information covers a greater range of subject areas, is presented
in a more meaningful way, and pertains more directly to the needs
of the user.

Improved efficiency.--These benefits describe the effect of the
application on day-to-day operations.

1. 1m roved staff erformance: as a result of improved infor-
mation, the product ofthe educational staff is consistently of
higher quality.

2. Improved procedures for maintaininK_ErtEoLting
information: staff efficiency is increased because of less
redundancy of information, fewer duplicated procedures, and a
±ore streamlined way of doing business.

3. Greater flereexibilitoe: because
of a more systematic way of conducting business, and because of a
higher level of documentation of procedures, a greater capability
to modify procedures results.

Extended service.--These benefits describe the extention of capabil-
ities to use the human mind to greater advantage because of the
improved nature of the information provided.

1. New information for better management decisions: additional
information,mot previously provided is available which leads to improved
decision making.

50



Appendix C -- Definition of Benefits, continued

2. Extended caabiiit= to anal ze com e interrelate and er

information: the computer is used to relate existing information in a
way not possible by hand resulting in improved decision making.

3. Better information research--greater volume of information, more
comprehensive in o ma tio- the computer stores a wide range of infor-

mation which may be accessed for research purposes without the need to
conduct expensive surveys.

Reduced costs.--These benefits describe the more effective use of the

dollars available to the school system as a result of data processing.

1. Reduced duplication instora e maintenance or ortin informa-
tion: by eliminatiOn of duplication, the previous costs of performing
the duplicate effort are eliminated.

2. Staff increases __d- or nu ier of staff reiuired reduced:

the application results in fewer staff to produce the same or an

proved product, or has prevented increases in staff by absorbing
of the tasks previously performed by hand.

3. Better utilization

im-

many

f e ui-ment facilities or staff: the applica-
tion has resulted in a more of ficient use of existing resources.


